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This class of vehicles includes thhse which remain in orbit far & day 
ot longer and the vehicles that right be.used to re-supply orbiting 
vehicles witn relief crews, food and other expendables. 


1970 tire period, they are limited to those which can be 


vehicles. Vehicles with satellite periods of 14 cays and one month have 
been configurated. 









■T^e tal S«oc.^.aiss.tn3e• «ysiea uses a recoverable orbiting vebiele 

ops rating.,eft a 14-day mission cycle. The three can cre^ in conjunction with 
the vehicle and its installed subsystems, performs reconnaissance functions 
which are unsuited to unmanned automatic operation. 


The reconnaissance objectives and their associated sensors are: 

(a) Inr.iner.ee of hostilities —' photo, radar, infrared (IR) and 
electronic intelligence (ELIKT). 

(b) Ballistic missile early warning — IR. 

(c) Targeting — photo, radar, IR. 

(d) Electronic order of battle — ELIRT. 

(e) Technical intelligence — photo, radar, IR, ELIKT. 

(f) Post-strike surveillance — photo, radar, IR, ELIKT. 

Three methods are provided for getting reconnaissance information back to 
the ground command station. In the case of technical intelligence, elec¬ 
tronic order of battle, and targeting data, information' is brought back when 
the vehicle lands. This is the most dependable way to get. high resolution 
data back with the least system degradation. 

Another method provided for getting information back is a broadband data 
link used to M read-out" a photo or tape from the vehicle to the ground, 
is a line-of-sight system used only' over the United States. 
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certain adjustments to improve reliability of equipment 


satellite equipped with infrared 


Another important contribution of the man in the reconnaissance system is in 
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of the crew to the weak radiation environment at 150 
miles for a 14 day period should not he harmful* 

Vernier rockets provide a capability of correcting v 
velocity error to achieve a circular orbit and control 
of vehicle spacing. Low wing loading end optimum c.g. 
location for re-entry and for landing are attained by 
placing heavy equipment well forward and expendables 
well aft. In c§se of need for re-entry before the 
expendables are used, provision is cade to jettison 
the complete equipment bay in which they are installed* 

Military Subsysteins 

All military' subsystems are concerned with reconnaissance 
and are: 

(1) ZR Detection 

(2) Slint 

(3) Japping 12, kadar, Ihoto 

The wing ;..t-py c fin arc - control surface arrange-, 

sents ar,- icentic-.l to i-.cse cf Si-1.- Ccspared tajSS-X, 







E^erls&les suck as APU fuels, aad hazardous materials 
are in stalled aft of the crew eecrsartaeirt pressure bulk¬ 
head in a separate ccrparfcnest. Sis csHpsrtnent, which 
includes the esg tgr retro-rocket esses, is jettisoned 
upon re-entry. 

He vehicle primary structure fellows the BS-I determinate 
truss concept with shins transmitting acraal pressures to 
the trusses. He crew areas are pressure containers of 
sandwich construction both skins of which are pressure 
tight for dual reliability. 

Crew /reemtedstiens 

The pilot’s flight panel is also used as an orbital working 
station. By rears cf a node selector, the horizontal 
situation display screen is useable for the IE detect cr 
r»fba s es . 

A sec cod work static n is provided aft cf the capsule 
press}ore bulkhead for use cf the capping operator. 

Crew reisers rotate such that ere rerher is off duty while 
the ether two are cn. 


A rest statics, exercise area, toilet and sanitary facili¬ 
ties, and e galley are prsvidod within the , >v ccryartnent. 
He tcilet end rest area are rartitiened for privacy. 

Control of the internal environment for a re-entry exactly 
fellows the 15-1 concept. A closed system refrigeration 
c:^cle is needed to handle the equipment heat loads for 

RAC i546 M3 

d.Pri?PT rsr/A®l * n-""* \ 











the orbital flipht phase. 

dbheup csq/yen nrrd nitrcpen Tree, liquid sources replenish 
the breathinr sr : Ip' used cy the run and lest by leahnye. 
He cryqen partial pressure is sea level equivalent, ' 
whereas the total internal pres sore is ncinnainel ecui ve¬ 
to reserve carbon, dicnide, oiers and voter vapor. He 
reprocessinp irtahe is placed vithin the toilet cccpartnert. 

He r-cse securer capsule is used for escape and. will 
p erf cm in the sane namer as the DS-I capsule. 

Power Source 

He particle shield doubles as a solar power collector. 

But since its capacity and efficiency are bcuh low, supple¬ 
mentary i cr.:e r is provided by neons cf "fuel cells" which 
produce electrical ererpy in ccrbiuirp czypc-n and hydro pen 
to fem water. His water by-product is rued : r 'cr coclirp 
during the re-entry phase. 
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The internal configuration is desired to take advantage 
. of the unusual environment vrich. is associated ai.tr* 
weightless c'niicicr.s er.c unuered in orbital flight. 

The read far c >r.re:.tio«al passage ways is elinin&ted by 
this condition. Therefore, it is possible to locate 
eoui pr.er.t in a none compact arrangement by providing only 
tunnels for access. It is possible for the crew nan .to 
propel bins elf thru the tunnels by a system of rails and 
straps. The coufi;ptrail on chosen for this concept pro¬ 
vides naxirust utilization of internal space by installing 
eouxpoent on the "floor” and ’’ceiling". 

Killtary and other vehicle subsystems and ecuipoent are 
basically those cf the configuration described in paragraph 
(l). Crew accc usodatiors ar.d work stations -are based on 
the sane recuirer.er.ts, although there is some difference 
in individual arrangements. 

Potrer Source 

Vehicle power reguirer-ents are supplied by two hyiroger.- 
cxyger. engines plus a hydro-ea-osyr. fuel cell. During 
orbit one engine can supply the short dur-tlor radar 
loads thus permitting the other engine to act as a standby 
unit. ?uel for these en.-pir.es is stored in t interst _ge 
which is attached to the .basic glider. Duty cycles are 
shown in the load analysis, Pimres I7.A-11 a..a HF. 1-12. 


These units nave ere capability 
lie and other re-entry loads. 


su; ciy tn* 


•AC 1346 K-S4 


SECRET 


.lev. 5-23-59 


g/ry/A^g 

**« r?.A.X7 















Booster System 

The booster for this reconnaissance vehicle is a two-stage 
booster* (See Figure I7.A.5) The first‘stage is recoverable* 
It uses liquid oxygen and liquid hydrocarbon propellants. The 
second stage goes into crbit with the glider and is expendable. 
It uses liquid oxygen and liquid hydrogen propellants. (See 
Section V. for cere information on boosters). 

The first stage attains a burnout velocity of 6,000 fps. The 
upper stage has been sized to place an 18,680 pound glider 
in a 150 n.ri. altitude, circular, polar orbit. 

Weight Statement 


Glider 

Weight - Pounds 

16,680 

Second Stage 


Burnout 

52,800 

Propellant 

127,500 

Start Burning 

160,500 

First Stare 


Weight Empty 

ol, 900 

Pilot 

250 

Trapped Rocket Prop. 

4,500 

Turbojet Fuel 

16,000 

Propellant 

432,000 

Launch Weight 

694,750 
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Decoys 

Ten orbital decoys per reconnaissance vehicle are launched 
individually into the sane orbit with random spacing between 
them. (See Figure IV.A-6.) 

The decoy is an.inflatable balloon-type, the same size and 
shape as the parent vehicle, stiffened by foam-filled plastic 
tubes. The decoy has an attached simulated particle shield. 

It is stabilized in three axes to prevent tumbling in order to 
forestall discrimination by radar or optical means. The 
stabilization reference is a three axis stable platform. 
Stabilization is effected by a combination flywheel and jet 
system. A cool jet propulsion system utilizing hydrogen 
peroxide decomposed in a catalyst chamber is used to compensate 
for the differences in the mass-to-drag ratio of the decoy 
and the parent vehicle. This propulsion system operates only 
over friendly territory. A beacon similar to the one in the 
parent is included to prevent discrimination by the absence of 
beacon returns. A clock is provided to time the beaccn-on- 
pericd and the propulsion system operation time. Power is 
supplied through solar cells located on the wings of the decoy, 
and by batteries during the periods when the vehicle i3 in 
the shadow of the earth. The expected lifetime of the decoys 
is 14 days to match that of the parent vehicle. lio destruction 
of the decoy is planned after its useful life is finished. 
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T&e High Resolution Esdar has the sene functions as is the 
lyperscnie Beechaias sance Eyster, rarely, all-veather sur¬ 
veillance, penetratisn cf optical ccurterreasures, and 

^revision cf irdeoerccnt bits cf data for a sore ccnolete 

*#■ 

description cf cbj.sts cf interest through cooperative sensor 
operation and an integrated display. 

She radar is sir.llar to the radar in the Igg; arsenic Ec-connals- 
scr.ee Eystcr in t:at both use optical filtering of coherent 
radar returns for aairruthal rescluticn and the "HU?" method • 
of pulse ecrgressicn. fcr obt aining peed ranee resolution vith 
adequate sipral-tc-ncise ratio, Ehe radar for use in the 
orbital system must, severer, have a higher average transmitter 
never, larger antenna and better argulcr rescluticn to give 
the esr.e performance at the greater ranges associated vith the 
150 I*, rule altitude. 

Ere err dual radar vill rap a strip £0 IT. riles vide vhich ary 
be selected arbitrarily end controlled to any ground range 
betveen- OO and Ip 5 riles by steering the beau in depression 
angle. Other design parameters propose* are as fcllcvs: 


Pulse Colin- rc Patio 
Fc-cci-'tr I v ise Figure 
inter."'a d;~e 


Appro::. 5-'* * in c? sh dimension 
r: .-0 veers 

. 0 vatts 

hp 50 /sec. 
10 nicrssec. 
100 to 1 
8 db. 

Electronically etc •sable array 

4.5* z 20* 


i^C-lch f v-' O C - 

Position Acer 
The estimated ir.si 

are; 


.1 lir-icy fine 


10 sec. 
1000 feet 


Llstlca recuirercnts fcr the orbital radar 
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5« K S* 


Antenna 

360 lbs. 

0.5* X 4 . 5 * X 20* 

— 

E-T Unit 

165 

3.3 cu. ft. 

4.2 kv 

Processor 

100 

3.3 

1.0 

Coupler 

60 

0.7 

.08 

Display 

(two) 

320 

14.0 

2.0 

Addition to 

Nav. Computer 

30 

1.0 

.5 


The IE Map Scanner Unit carried in this vehicle is a multi- 
band scan system having an angular scanning range of * 10®, 
within - 45° of the vertical and a ground resolution in the 
160 to 180 foot range, and a temperature differential detec¬ 
tion of from 5° Kelvin to 50° K depending on wave length. It 
is probable that a multi-color oscilloscopic display will be 
provided for pilot monitoring of all the detection channels 
simultaneously. All intercepted data will be stored on either 
magnetic tape or film. 

The IE lipping System occupies 5 ft.^, weighs 200 lbs. 
(including special cooling for the detectors to last two 
weeks) and uses 225 V. 


The 3C5 Zlint Unit is an electronic reconnaissance system 
capable of determining the electronic order of cattle of those 
systems that are radiiting. Such a unit will provide locational 
and radio analysis of signal sources radiating in the bands from 
VEF to X-band or above. Program.-ed in-flight analysis will 
determine direction of the sources, signal strength, pulse 
repetition frequency, pulse width, radio frequency, etc. The 

output of the analysis equipment will be storea on magnetic 
tape. 
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The programing 57 ster. controls the analysis, tine, pilot 


display functions, inforestion to he transmitted to the ground, 
and priority of signals and priority of areas. In addition, 
this unit selects signals of unusual or interesting character¬ 
istics and directs then to an cscillcscope display End. 
pkotcrraghic me:: cry. .Special '"tip off" radiations linked with 
imminence of hostilities vculd he displayed to the crew. 

The 2Cn dlxnt systoa reive,-ng antennas^ occupies ,* ft.^, 
weighs Its., ar I consumes i-'OO V. 

It is possible as an alternate load to install the technical 
.intelligence Hint rc-connaissan.ee system. This is capable of 
doing a reach acre detailed analysis cf unusual signals. The 
crew assists the analysis by optimizing the machine adjustments 
for the rest favorable display and recording. 

The Technical Intellip-cr.ce Hint dp - stem ( including antennas) 
occupies 1 ;.pft.weighs C'd> lbs., sr.d censures 7*0 

The High Resolution Spotting Camera: 

The ca-era rcrmlly carried in the orbital reconnaissance 
Vehicle is a technical intelligsnce-tync camera. Internal 
program-'rs-■ ith crew override capabilities,plan end erecute 
the photography cf definite areas of enemy territery. Pictures 
are then processed in the vehicle, and certain of the processed 
film is selected by the pro-rammer for display to the crew. A 
basic library cf photographs is carried for ccrxariscn with new 
pictures taken* 






The prcgras car. be changed by ground control on every pass over 
the ZI. The observer functions principally as a data reduction 
machine. He may scan the photographs of selected areas, and 
investigate in them the probability of a build-up. to imminent 
hostilities. He may utilize his narrow-band data-link to 
transfer his conclusions to int«m uigence centers in the U.S# 

In the event that cut- or two pictures may be of further immediate 
interest to ground intelligence centers, he ray program his 
vide-band data-, ink to transmi + -'case pictures to the ground. 

In the event that there '- a large build-up of information 
which must be transferred to the ground, a pilot may land his 
vehicle. 

Stereoscopic and passive night photo systems are being studied 
as augmentative additions to the basic system described above. 

The extremely high resolution (4 ft.) obtained from the orbital 
altitude of 150 miles creates severe requirements for image 
motion compensation (ill) and camera stabilization. These are 
discussed separately. 

Image Motion Compensation: 

Precise* velocity information from the navigation computer (see 
Guidance and Control "ection) is used for Image Motion Compen¬ 
sation. Hadar-inertial altitude is also utilized. 

Stabilization: 

Past experience in stabilizing Ion;, focal-length cameras 
indicates that proper stabilization techniques will not 






C > pp 

- -■ .—' W* i \ 

significantly Halt the camera resolution, Attitude signals 
from the navigation system will be tried although sore inforaa- 
tion is needed about them. It is ex reeled that t:.e high- 
re solution caneya system will have tc provide its own rate 
gyre3. Vibration isolation will be provided for rotating 
machinery installed in the vehicle as veil as for the camera 
itself. 

The high resolution camera is valuable for spotting, targeting, 
and technical intelligence as well as an aid in determination of 
irn.iner.ee cf hostilities. Its physical deccrirtion iss 
Weight - £50 lbs.; Vein." -13-Tft. 5 ; Power ccnrunsd - 1600 V. 



c. Guidance and Control. 

The guidance ar.i control system for the orbital reconnaissance 
vehicle is shown in Figure IV.A-t. 

The system is very similar tc that used fer the Orbital Warhead 
System (see Chapter IV.3, where the various congerents are 
described). 

An inertial gaiiar.ee system is used curing the launch phase. I 
The inertial platform is aligned prior to take-off with the aid 
of a star-tracker mounted on the platform. (The star-tracker*s 
primary function is to keep the platform aligned during the two 
weeks in orbit.) 

Outputs from the navigation computer control first of all the 
recoverable booster vehicle, followed by the second and third ■ 

j 

stage booster Stability.' System and finally- the Glider Stability j 
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Cyster vhich operate® durirj fourth stare vectoring, tr.rust 
i.'-miration and separation. 

the orbital flight phase i.-.a vehicle is tracked once per 



* 

. 

The grecrd trajectory ccstrjier then re-c creates the orbit 
tm Jectr.ry da: ly arc seeds orbital pamreter data tc the 
vehicle call*.' through the radar-beacon lira. Usirv this data, 
and a precise clock, the vehicle navi ratios cost, user can then 
determine its pcsitier, to as accuracy of tve riles. - lata 
cbtvir.-d fro-r. the recesraissaace ser.sers err. fee used for later 
refis-ment cf vehicle posltics. 

St'biller, tics. cf the. vehicle erring flier.t is acccrplished I 

through hecction Jets ar.d a vernier Flvv.rel “-action Control. { 

A ser.&rJts search radar is used to acquire the vehicle the first 
tire around. after launch, ‘.her. the erbit has been established, 
the Crbital Trajectory Cocputer will set the tracking radar on 


target, 



netractions for Betam-to-Base ore computed on the ground and 


relayed to the vehicle through the radar-beacon link. The 


Eeturr-tc-Base Programmer in the vehicle uses this date, with 


the navigation, computer, to orient and fire the Be-Crbit Socket 


and to control the descent through the atnosphere# 


A long range radar searcn ar.d tracer station at tne lending 1 site 


acouires tne vehicle and rives it correction commands. This 


tcitioninn of the three 


Sv excccT' „ . 


trucking antennas, with the orbital tracking radar. The Sana 


beacon is used in the vehicle 


Flare-out is acccrnlishea autczaticaliy. 


The pilot can take over control cf the vehicle curing any phase 


of the operation, using the displays cf navigation data and the 


pilot controls. 


Orbital.decays are launched inni viduaIly iron the ground 


heir guicance ana control mechanisms are shown in Figure 


!¥./- 9 .. 


A gyre scene platform is used for sterilization of the decoy.for 


its tvo vetik life. D.C-5 deg ./hour drift rates will be aceertab 


fer this application. 


The ceco.v is tracked from tne .nr-und to prevent discrimination 


ie prorrerrirg* thrust .prpgrj»saing._ ; and:.turns the. 


controls attitu 
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Bsdsx guidance is proposed for boost of the decoys into orbit 
(See Figure 17. A -y ) using the sane type of radar used for 
satellite tracking. 


d. Miscellaneous Vehicle Sub-systens. 

( 1 ) Accessory rover Supply (See Figure IY.A-10) (Ctoflg.T7.A-3) 
This vehicle, which operates on a two week mission, has 
a noderate base load, a high radar peak load, and a very 
Mgn hydraulic lead during re-entry as is shown in the 


load analysis. Figures IY.A-H and IV.A-22. Solar or 
nuclear energy sources are the logical ones to use for 
such long flight tines. Nuclear power was dropped because 
the weight advantage was not sufficient to offset the 
problems associated with-radiation. Longer flight tines 
would favor the use of nuclear pever. 

Solar power is not available during re-entry because a 

! 

large solar collector cannot be maintained in an extended 1 

\ 

position. Hence, two hydrogen-oxygen engines were selected j 
for supplying the large hydraulic and other re-entry leads, j 


Cne of the engines can supply the short-duration radar 
peak loads without requiring a significant amount of 
additional fuel. 


j 

i 

| 

( 


The pellet shield is covered with solar cell, '•hat supply 
part of the vehicle base electrical load requirement. 
(Figure IV.A-I 3 ). These solar cells also provide the mass 


required for the shield. 
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SECONDARY POWER SUPPLY SYSTEM DIAGRAM CONFIG. IV .A 





























•Hadart 1 kwh/pass t IpC-OV standby, 8000 watt peak 


Figure IY.A-1X. Load Analysis 





















65 Mia x 3.64 * 230 kv. Min. 

20 Kin x 6.34 * I2« kv. Min. 
5 Kin x 4.14 * 21 kv. Min. 
90 Kin x Ave. - 379 kv. Min. 


4.2 kv * Ave. Requirement 



EISCTRCIIC LOAD 


C00LIL3 BLCWLF.3 & COMPRESSOR 


J_l _ 1__J_1_1_L-i-1-1-1-1 

20 40 60 bC 100 

TBS - MISUSES 


FIG. IVA-12. LOAD IR0FI1E 
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The balance of the base load, could have been supplied from 
an array of solar cells, but the installation would have 
been unwieldy and a large battery for nighttime energy 
would have been needed. It was found that fcigh-effic.iency 
■ fuel cello eliri.auted the need fcr the battery, and from an 
overall design standpoint, are the best source for the 
balance cf care-load pc-ver. Thus, during the periods when 
the vehicle is in shadow or when the solar cells are poorly 
oriented with respect to the sun, power is supplied by the 
hydro yen-oxygen fuel cell (Figure IV.A-lh). The fuels for 
the fuel cell as well as for the APB are stored as liquids 
in insulated tanks and ere vaporized in a heat exchanger to 
absorb the waste heat rejected by the secondary power 
systen. 1—c electric power is taken directly from the fuel 
cells and solar cells and a-c power is furnished by an 
inverter. 


Fuel from the fuel-cell tanks is also used in the hydrogen- j 
oxygen-engines that supply power during re-entry and landing. 

Each engine will drive an a-c generator. The two generators! 

} 

arc auteratically paralleled. If one engine or generator j 
fails, the regaining generator furnishes enough electric j 

i 

pevr-r fcr the landing operation. 

Each engine also drives a hydraulic pump which supplies 
hydraulic power to cr.e of the two sides of each of the 
tandem flight-control actuators. Each of the pumps pres¬ 
surizes a serarata hydraulic system which alone is capable 
cf supplyir.-* ad-:gu-te power to the actuators. 
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EYEROGEH-OXYGi-Ti FUEL CELL 


%2 * J4 0 2 - S 2 Q + heat . 

5670 BTU/tb of H 26 
1.642 KWK/Lb 

0.625 Lb/KWH at 100 ^ Efficiency 

5050 . Efficiency 

1.25 Lb of Fuel/KW Hr 

ll£ of Weight is H 2 
85 $ of Weight is O 2 

10 l 6 KWH Requirement 

1270 Lbs. of Fuel 
lhO Lbs. of H 2 
1130 Lbs. of 0 2 

iho/b.h Lbs./Cu.Ft. E 2 « 32 Cu.Pt. 
1130/71.0 Lbs./Cu.Ft. 02 = 16 Cut.Ft. 

48 Cu.Ft. 

5 Lbs/Cu.Pt. Taakage 
240 Lbs Tankage 

IOO Lbs Dry Weight of Cells 

340 Lbs. Dry Weight 
1270 Lbs . Fuel 

1610 Lbs. System Weight for Fuel Cells 
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i 
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CCKBirrHD POWER SUPPLY SYSTEM 

(a) FOR ORBITAL CO’.LITICK 

Solar Collector 4 Pellet Shield JOO # 

Extension, Wiring etc. 100 # 

Fuel Cell - including Fuel 1610 # 

Fuel-cell Controls • - - 110 # 

Inverter _ 80 f 

CCS 311.ED WEIGHT 2cCO f 

Less Wei ~rt Churned to Pellet Shield _-700 # 

Total Orbiial Fever Supply 1$*00~¥ 

(b) for LAiroirs condition 

2 Cryogenic APU's at 50# 100 # 

Cryogenic Fuel (3 cu.ft.) 

Fcr Re-entry and Landing 90 $ 

2 - 30 -HP Hydraulic Pumps at 15# ea. 30 # 

2-5 KVA Alternators at 20- ea. _ 40 # 

CGi-.r; 1 LED Walvud -•r. nCu-ocwm ROWuR 2160 F 
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FIG. IVA-1^. FUEL CELL ANALYSIS 
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OVERBOARD VENT 



EQUIPMENT COOLING AND rRE:5r»URIZATION 
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((b)) Hard Radiation 

”o protection will he required for the planned 


orbits* 


((65) terminal Survival Snvironaent 

Survival capability for landing anywhere on earth shall 
be provided for a period of at least ~J2 hours. A 
signalling device having a 250 rile range and a life-' 
of 72 hours shall also be provided. 

The efficiency of the crew la pursuit of the iV-day 
orbital mission is also influenced by the following 
factors: '* " 

((7)/ ’fork station srranjeacr.t■ and intelligence display. 

(( 5 )) Internal „r.d external vision provisions* 

((f)) nest and exercise accosnodntions. 

{10}) Nutritional Hesuirwnents 
■% • gw© he : iuiir^Sf5?sts-;'for 

upon a ctnsidirution of rolxds and liquids are: 

((a)) Water 

2233 sl/dat/paa - jpi^ include fruit juice, ho%“ r: 
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(7) Vcrk Stations, Crew Positions 

The crew is placed forward in the Flight-capsule nose 
* section for launch and return and also during the escape 
episode* The Bain crew coapaxtaent is separated fron the 
capsule conpartcent by Beans of a pressure bulkhead with 
doer loosely positioned to expedite easrger.cy action. .The 


dsraged ccrpartrent rust be race by the survivors after tr.ej 
have considered prevailing conditions, i.c., availability 
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To maintain muscle tone and o&rdio-vascular efficiency, it 
is recommended that crew members pursue a regimen of 
exercise. The area between the second crew position and 
the resting area is adequate for this purpose. 


(10) Nutrition 

A galley is provided for food storage. Pood heating may 


(ll) Personal Hygiene 

In compliance with personal hygiene requirements given 
previously, a toilet area is furnished. Individual relief 
tubes axe provided, plastic bags for feces, pre-packaged 
damp paper towels for washing, etc. The toilet compartment 
is isolated by means of corrugated sliding panel and sun air 
intake leads directly to the re-processing system. 
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reccrr.aids'.nee systems is *tm transr issior. of adequate * j 

rec-rnai.* -nr.ce data, without degradation to the ground* 

This problea is alleviated in the Banned system by naing 
the zxr. to interpret and transform the data into. condensed 


the design of the vehicle work stations and associated 


portion of the information that- nust be integn ed and 
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input power, snd produces 50 V output, 
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time attack on the bombs will have to be made outside the 

Soviet Union* Only one third of the orbital! V Jj|| 

within air defense^Ssange of the USSR at any .one time* Further¬ 
more , the bombs cannot be detected from the USSR and ita 
satellites until the fifth orbit. See Figure 17.B.2, giving 
ample opportunity for decoys to separate from the bomb. 


The bombs are distributed approximately uniformly in longitude. 
They are projected into orbit as accurately as possible, t hen ' 
allowed to drift within the orbital band. Each bomb is tracked 
from the ground, its orbit determined and its future position 
computed. A central computer compares the bomb distribution •• 
with the target complex on a continuous basis and assigns & 
specific target to each bomb .once each day. The assignment is 
made in such a way as to channel simultaneous attacks through 
corridors to saturate both area and local defenses. The target 
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■Two’ types, of- decoys are proviced; one to decoy the bosh while 


is an inflatable' callo'oh-type decoy, weighing 220 pounds, with 


hich does r.ct tushie. For this 


to retain a directional sense and a combination flywheel and jet 


also has a sun cLTid horizo; 


is in the shadow-of ’the’ earth.. 
















- e t 

;- v v. : - ■r-v,.-...- V 

•i\v» ' 1 ' •- . 




s&s@ : ; boester,as the parentvahicle. " They ■■■are. dispersed after boost 
burn-out. Additional orbital decoys are launched in groups of 


Five orbital 


separation from the bomb. Five re-entry decoys are used with each 


bomb vehicle 


FRELIKE.'ABY V,'EIGHT STATS-; EST, R3-SHTRY DECOY: 


Surface Control 
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Figure IV.B-S.a. 
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- . control iaforr^ticn to the first > 

glister,:to -tbs 2nd and 3rd stage 
. booster stability system and’to the glider 
stability system. The recoverable booster has Its 
own. inertial .guidance' and automatic landing system. 

(a) ..Orbital Flight Phase 

The orbital flight- .guidance - system is shown in 

¥</ 

Figure IV B-ob. • 

She radio tracking system is an. advanced X-ban&,. 

Cti position-plus-rate tracher. Some of the key 
circuits have already been breadbcer&ed at General 
...Electric, - This system reads range, rate a:id angular 
rates directly as in the latest Atlas equipment, 
utilising three hardened antennas in .as "L" con- - 
figuration, the base lengths are longer,■however, 
to increase the • accuracy ;of the rate data. 


Maascreueaf of -position across long“interfer'ocseter 
base lines greatly reduces the effects of bends in 
the.phase front caused ty olcvdy-changing coisture 
•masses. The feature tint ...ahes this system prac¬ 
tical is a r.cvel monitoring loop vhich permits 
compensating for phase changes in the vaveguide 
runs between antennas. Angular ambiguities are 
eliminated by beamwidth selection and the use cf a 
multiple -frequency' r eg iy signal. Fungs measurements 
-are -sale -by-propagation--of --appropriate• pease.— 

-vC, 
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: ceily. citing' the; eoii*se- of the year, tfce egslsp- 









Russian target cavils:: Is then broken Into grids' 
with various quantities of warheads required per 
square. She co-pouter selects the square requiring 


the largest rubber cf warheads and'searches the 


sears for that coal .cent 


-st rubber 




:t then adds adjacent cells until 


the total recuirereat for that severe is net. 


til all ecuares are 


handled. 


Each warned is assigned - a particular target within 
the square based on what target infematien is 


stored in the vehicle. 


Each warhead vehicle jsust have 'proper instructions : 
for re-entry, approach to the target sieng a speci¬ 
fied corridor and navinrtich to the proper radar 
checl: points. The' Re-Entry Trajectory Gostpater on 
the ground perferrs ,the required cppputaticn ;ffi?d 
transmits data in a fern which. the navigation cca- 


■puter can use for ta.-Q.ng -xae attach. 


Ihe above t_an as? 


' only a geographical priority. 


to .target- assignment. It is -anticipated that if ' 1 ' ''; 
will be possible to modify this battle plan to in¬ 
clude temporal. priority ' in. the asoignajent of tar* ' - 
gets. I.e., target assignment Will depend' 
lcr.j it will take to reach ene-y territory free? the 
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Neither solar nor nuclear power would be available during 
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DIVE INTO 
TARGE? . 


j - BASE ; 
COKMUNICA- 


LOAD ANALYSIS 


RADIO GUIDANCE 
STAR TRACKER 
COMPUTER 
FLY WHEEL DRIVE 
COMMONICATIONS 
COOLING 


PRIMARY 
SOLAR SYSTEM 


2260W 

4.5H.P, 


ELECTRIC POWER 
GENERATOR DRIVE 
INPUT 


HYDRAULIC 


AVERAGE 


AVERAGE 


POWER 

RATING 

WATTS 


SYSTEM 

WEIGHT 

LBS. 


SOLAR SYSTEM WEIGHT ESTIMATE 


PRIMARY SOLAR SYSTEM 
BACKUP SOLAR SYSTEM 


65 


850 

240 


20 

90 

90 

1005 

350 

160 

. 160 

























































controls until de-orbit, at -which tine reaction con¬ 
trols are again used. 


that might diffuse through the skin. The compartment 


either of vhich is capable of 'tb* 

heat transport medium (Freon gas). 


the Freon gas to be moved through a water to Freon heat 


exchanger.and then through an ammonia to Freon heat ex- 
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510 WAIT C01TIKU0US POWER KEQUIREKSET IK ORBIT 

10$ Silicon Solar Cell Efficiency 

95$ Diode Efficiency for Paralleling Silicon Cells 

80$ Storage Battery Efficiency 

' 90$ i^C to A-C Inverter Efficiency 

85 $ Density of Solar Cells on Solar Collector Assembly 

80$ of Cells Located on Face of Pellet-Shield 
20$ of Cells Located on Vehicle Face of Shield 

275 Sq. Ft. of Solar Collector at 1 lb/Sq.Ft 275 IBs. 

570 Watt nickel-cadmino Storage Battery ®2 

3 lor Diodes* Wiring, etc. 3° 

510 Watt Inverter ^ 

Combined Solar System Wei^xt 377 IBs 

3 ORBITS WITHOUT SOLAR POWER IK TEE POST LAUKCH PERIOD: 

2.3 tor Hr. of Silver-Sinc Single-Use Battery 
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frour.d system planning Ter this veajor, system is based upon 


the vehicle ss described' trr the: previews 'ee'dtibn'5and;i&& 


rollov 


vr5.ll establish the 5>G0 warheads 


aborts in this approach, but the resulting ground system can ’ 
be scaledup to ebhRpehjfaie,bibirreaf.ffie&llti 
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Sequence cf deration;; (Figure lY.B.i^ 

Kev first st&ce boosters sre flovn to .the -launch: .bases. /^Iliey 
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A strcnglj&ck vhich later serves 












ty the control center, confidence cbeels are made cn critical 


major repairs lave teen performed or vital coEspcaents lave 














Ttie major steps - is' this '-sequence are sinr^rized in.;.Figai*e 










,i. ; y 












•. _ &SS5 


■ ,; £*: J 


■\ . . r< 

£ T - -* ^ 


Static firing in the vertical position ray he required after 
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t. Spares and Sitpply 

As indicated in Part HI.A.3.b.(6), the Boeing Spares sad Supply 
concept described therein is equally applicable to the 
Orbital Beach. Differences would be only a matter of detailed 
requirements in distribution flow, quantities, rate of 
• operation, etc. A comprehensive formal plan v orked out to the 
necessary detail will be defined, once the film requirement 
for such an operational weapon system has been established. 


g. Personnel Support 

Personnel Support for the Orbital Bomb System divides itself 
into two categories: operation and maintenance personnel for 
the ground-vehicle data link, and operation end m aintenance 
personnel for the assembly-throuf^-launch-and-reccvery sequence. 
Each category imposes organizational and quality criteria which 
are satisfied by skill alignment and grouping, and by the 
exacting integration of system requirements and individual 
personnel abilities. A training system within the potential 
of the military training base previsions the skills and 
proficiencies which the weapon system requires for successful 
operation. On-the-job training serves primarily to integrate 
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the individual into the operation and maintenance team. 


Personnel Recapitulation 


Flight Personnel y y •- y 

Direct operation and maintenance: 


3000-4000 
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-Figure- 17 B-19 illustrates the method by which force sise ia d©" 


fined. The initial weapon system force 


specific number of targets killed is obtained by working back- 


a. Target Complex (T^) 

The target complex is a function of (T^) the number of targets, 
(H^,) the target hardness, and (3j) the target dispersion. (T^) 
and (D t ) are defined as 300 targets equally distributed throughout 
the U.S.S.B., satellite, and Arab lands. This target distribution 
is illustrated in figure. 17 B-20. The. target hardness is 

defined as 50 targets that require 200 psi, 200 targets that requii 
50 psi and 50 targets that require 10 psi to kill them. • 
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The air 

(Kg) the number of 

fraction of the defense encountered and 
employed by the offense. 

The enemy air defense (P^) i3 assumed to be located as illustrated 
in the figure IV B-22. Each dot represents a base with 50 air 
defense and 50 space defense missiles (see section II of this 
report). The defense has sufficient radar tracking and missile 
range capability to allow all of the 48 sites, (D e ), to expend 
their full load of 2400 missiles at the incoming force. 

Each incoming orbital glide bomb has 5 decoys, (C a ), which it 
releases as it enters the defense. The total force of missiles 
and decoys can enter the defense in about 14} minutes as illus¬ 
trated in figure IV B-23. The method of target assignment for the 
orbiting bcab described in Paragraph IV E 2 c will achieve corridor 
and point defense saturation against short range defense missiles 
but probably not against long range defense missiles. Saturation 
effects have been neglected in this analysis. 

The number of vehicles, both bombs and decoys., (K^) that enter 
defense is a primary factor in determining the air vulnerability 
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included in the t-rget complex considerations# The only factor 
that applies to this section is equipment reliability (3 ) which 
is assussed to be 0*7 • - Thus, .to have 52S vehicles at (M^) there 
must be 75^ vehicles at (Mp). 

d. Space Yulnerability cf weapon System (Yg) 

The space vulnerability is a function of enery space defense (B^ 
and space countermeasures (Cg). 

The enemy space defense is defined in Section .II cf this report# 

The enery has the capability in a surprise attack to fire on about 
l/6 of the orbiting force before the weapon .systrn can react. Thi 
coupi.ed with e .defense kill probability of 0.7 asans that 
(1-0.7/5) or 857 total vehicles are required. Vith 5 
>Eb (C..) the defense saist expend £33 def -acre missiles to achieve 
the above result. Twenty of the 13■defense missile sites can reach 


the boobs : in orbit, thus 1000' space defense 


re avial— 
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The canned Logistics Carrier is a support vehicle to a nulti- 


and cakes contact with the orbiting vehicle 


the single crew seat and ecuxpsent container with two seats 
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wanned-ioglstics carrier is similar in external appearance 


mission flexibility 


The orbit changing rocket is a liquid type allowing close 


control of the impulse requirements for contact. Orbit 


adjustment fuel would be supplied on the basis of approxi¬ 
mately 450 pounds of fuel per orbit change and join-dp. 
Join-up maneuvers are made us inlf^r eaetion controls and trans- 


The three grappling arms are positioned with one stowed along 


he others stowed in the final 


loads, ■: Join-up with the Panned Orbital Reconnaissance vehicle 


maneuver. A communicating hatch connection is made following 













■Msg 


Incorporating a ”tee" norzle in the head automatically 
compensates for reaction and simplifies maneuvering 
control problems. Using the extendible arms for 
delicate motion arrestment at join-up protects i> 
both vehicles as the outrigger arm absorbs contact - 


shocks. The attachment head on the arm contains a 


latch-unlock mechanism designed to couple with a socket 
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ORBITAL SUCT3C-;:i3'CCCI?BR yAISZM-'UiTi'JimiSD 


■elected area which is then 


vd.ll be de-orbited 


then follow a glide path to the target area. 


•e vehicles could 


Warheads would be detonated at altitudes of 125,003 to 150,000 feet 


creating a "blackout" or cloud effect trhough which the enemy defen¬ 


sive radars would beable to look. General information and qualitative 


effects of this "blackout” are given in Reference 1. 


elapsed tine following detonation. The objective 'concept is the 


The resultant weight savings would be approximately 500 pounds 









Guidance end control requirements, vith one exception, are 
identical with those for the orbital bcbb given in Ti. 3. 
The 
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within about one mile of the satellite, a cable is connected 
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(f} Maximum mission duration is 24 hours, plus 12 hours reserve, 
(g).A total of 20:vehicles.may be'needed for' the.above ■ opera- 
tions. The vehicles are 5 located so as to permit launching 
into any orbital plane. One launch base location will be 
required at approximately the equator. Christmas Island, 


Upon rendezvous with an orbiting satellite the crew performs 
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Wing 

Body 

Fins 

Control Surfaces 

TOTAL STSUCTUBE 

CAPSULE SEPARATION SOCKET 

Auxiliary Power System 
(Incl. 150 lb. fuel) 

Beaction Control System 
(Incl. 250 lb. fuel) 

Hydraulic System 
Electric System 


TOTAL ESYIHDKKESTAL CGSTBDL 


TOTAL GBOSS WEIGHT 
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"booster. It is the same configuration as the booster shown oo 
Figure" IV.A.5. The first stage is recoverable and employs liquid 
oxygen and liquid hydrocarbon for propellants. The second stage 
goes into orbit vith the glider and is expendable*. It - 
uses licuid oxvren and liouid hydrogen propellants. Kore detailed 


The first stage attains a burnout velocity of 6,100 fps. The 
upper stage then h>m the capability to place a 15*500 pound 
glider (includes orbit matching capability) in a 300 K.K. altitude, 
circular, polar orbit. v 

Weight ‘Statement 


Pilot 








The Satellite Inspector vehicle has several novel guidance and 
control problems arising f 4 its mission. The complete guidance 
and control system is outlined in Figure iy.33.-j* 3ach phase of 


to that described for other Eyna Soar Vehicles. 
(2) Rendezvous with a Satellite in Orbit 











inserted into the vehicle control system when the .pilot is 


tion system. 
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cally izjpGiy rercaavoas tr*i a sate! a.*, sattUxic oxbit 

has been accurately eeteriEiiisci. prior - to : tahe^off ) ortlpon 










LA!TD 


COllXLICATIOKS 
Landing Beacon 
UHF Transceiver 
Earrcw-Band Receiver 
Earrcw-Eand Transmitter 


ELECTROKIC LOAD TOTAL 


1000 


TOTAL ELECTRIC LOAD 
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tained at 10 psia, and leakage is held to X pound per hour. 
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Total Launch Weifd it* 691*550 

Vulnerability: Bo Portecti* 

Recoverable Boos ter Life* 250 Flight* 
Glider Life* 30 Flight® 

Puel Requirement* 

Per Fligrt* 


0 2 408,500 lb*. 

BP - 1 154,200 lb*. 

^ 21,250 lbs. 

Per North American Document 
KD 59-44 (Reference 2) 

Glider; 12 months 
Second Stage; 12 months 

First Stage; one minor mal¬ 
function per month - 4 hours 
down time; One major malfunc¬ 
tion per year requires replace¬ 
ment of entire vehicle. 


Mean Tine to Failure* 


The raa jt* opPfAtjpimT base is located m t»ne oouvnexn 
United States and is centered around an existing airbase. Short 
range boost training flights can be launched from Vandehburg 
Air Force Base. •' - 


the operational base and at several other airbases throughput 
the United States* 8,000 to 10,000 foot runways equipped with 
automatic landing equipment installations are available. Them* 
runways are provided with arresting gear for emergency use only. 

















Because of the very low launch rate, operations will be designed to 
require a minisun number of facilities and equipment at this base. 
Base facilities needed are a final assembly and vehicle storare 


area provided vith final acceptance functional checkout eet and 


monitor equipment, two launch pads, and towers, a maintenance 


building for the first stage boost and a 10,000 foot runway. Trans- 


Sequence of Operations ‘ 

(l) Mainland Base (See Figure JV.E.p'jt 

Major vehicle sections defined as (l) first stage recoverable 
boosters, (2) second stage liquid booster engine and ( 3 ) gilders 
will be received as follows: 


complete with all non-integrated flight systems, such.as 


ar own 


A visual - inspection, is performed and the accepted engines are 
transferred to a storage area. In accordance with the assembly 
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liquid Ozygen PXajit 


A loading dock is required at the equatorial base for the handling 
of all material and flight vehicle sections which are transported 
by surface vessels* 


3£iis•■■.category of equipment is defined as .those itens and facilities 
directly involved in and required during- a nissile launch operation. 
For the Satellite Inspection system, the major item in addition : ■ 
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’within th® min tower is a second tower 


tower to the autocolliaator, 


:nts-cannot be established until 


to which an 








e) United inventory at base level, r.s only "renove and. 

- ’ replace" 

■ f) ”o'.distribution to base level of "bits and pieces" for 
. - repair and overhaul. 

g) Reliability data collection for product isprovesteat 
programs. 

h) Rapid, reliable spares handling and .instantaneous, inventory. 

Cryogenic supply systen is designed to ainiaiie transfer* of liquids 
where possible to minimize evaporational losses. 

Equatorial Base 

Ph a number of operations performed at the equatorial base is- 
. kept to a ninisua to reduce the load-on the-supply systeai."-> Cryogenic- 
naterials are shipped in containers which are used for launch site 
storage. 

Accept for the non-integrated systecs such as voice comurdcation 
radio, ccnditioning equipment etc., and minor first stage airplane 
type equipment, the spares level for the airborne vehicle is the 
napor vehicle section. 

Maintenance Concept Ir-rtrh 

} Mainland Base 

!Efae eanoletely assembled airborne vehicle .is monitored periodically 
in the storage area. Electrical launch equipment at the pad can 
also indicate the existence of a failure in. the airborne vehicle. 

In either case,-the vehicle-is recycled through the assembly plant 

in a reverse direction. 
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progranssed flight profiles to within some one 













degree. In addition, it will be necessary to investigate 


competing with equipment counterparts for inclusion in the 








of the BS-1 configuration with provisions for canning e 'nusher of 


shown in Figure IVPr-1. 
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cntrcls er.d flight teekaltrae are similar 
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assumed to be in orbits which range froa 100 to 1000 miles 
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two stage booster. It is the same configuration as me - 

-- - - *~ v , - _i*~ - »v<j V--V- 1 I'r 1 :} \ a ; * ' • -v * f 

booster shown on Figure Tf.B.k. The first stage is recover¬ 
able. It uses liquid oxygen and liquid hydrocarbon pro- 
noilanta. The second stage goes into orbit with the glider 









The total vehicle weight at launch is* 


C 1 HA K-JU 


r y Weight - Pounds 

Slider 9,670 

Second Stage- 

Bum out 14,970 

Propellant 47,30-0 

Start 7;aming 62,270 

First Stage w 

Weight 2spty 82,900 

Pilot 250 

Trapped Rocket Propellants 4,300 

Turbojet Fuel 16,000 

Propellant 432,000 

Launch Weight 536,720 


Interceptor Kissile 

The hissile is equipped vita a high yield warhead (up to 15 K?) 
which has a weight of 50 pounds based upon 1965 'technology* 

A CEP of 100 feet is provided by the terminal 'guidance systea 
which consists of an IR target seeker, inertial platfora, and 
computer. Data free this -system is ■utilised to control the 
propulsion impulse' and correct aidcourse.-guidance errors. 
Inertial guidance control's the rdssile flight until the 12- .. 
seeker has "locked on” the target at approximately 43 riles 
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site into the desired f 


been chosen and the waitin' periods cor, uted for various 


longitude positions is ' shown in -Figure H.F. 3 , 













$ 0 * relative to the equator. For purpose of analyses, two 
interceptor launching sites. Cane Canaveral. FI or? An > 
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one year) relaxes in in-orbit reliability requirement 
significantly and reduces system development time 
accordingly. The short mission time is responsible for 
elimination of t 


:y of a vehicle 

particle collision in one, week of flight is so low that the 
shield is not justified. Short mission time also raises 
the possibility of omitting the in-orbit checkout provisions 
specified for the One-Year Bomb, a s ten toward simplicity. 














The booster for this vehicle is composed of four stages 
of advanced solid propellant rocket motors with one motor 
in each stage as shown in figure IV.G.l* (See Section ▼ 
for.more information on boosters). The booster is sized 
to place an 8,300 pound glider (including decoys) in a 
300 K.M. circular polar orbit. The first and second stage 
motors would be poured, assembled and inspected at or near 
the launch site* 


Weight Statement 


Weight - Founds 
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Control Surface® 

TOTAL STRUCTURE 


Auxiliary Power System 
(Including ISO lb. fuel) 
Reaction Control System 
(Including 15 lb. fuel) 
Hydraulic System 
Electric System 

TOTAL SSCOHDART POWER 


LANDING GEAR 


WARHEAD CONTROL 


WARHEAD 


TOTAL GROSS WEIGHT 
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observations are presented for consideration. 


One launch site per reedy Edssile plus additional sites far 


Eds siles "undergoing erection or cainte nance are required* 
Since there is no requirement for launch site hardness, a 


equipment which coves from one site to another appears 


runways which can be provided. it is desirable to recover 

gliders at their launch bases to avoid shipping proibleas and 
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Operational Concept 


o ■ obtain aissile attack varnixu 


eq.ial,lv spaced orbits inclined 75° to the equate: 


Because cloud cover degrades the 


iormal orbital ■decoy ■ vj.ll not resui 













"retro. rockets are .rrortdea vhich. permit re-entry to be 
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The Kanned Orbital Bomber provides to the 


ty of the glide bombs 


of the bombs to be activated 


glide bombs equipped with nuclear warheads,. The bomber remains 


iission period the bomber releases and de-orbits its bombs. 


Le manned vehicle then deorbits and maneuvers to a selected 


the orbital bombs: 
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illogical to provide extra structure weight in. the boaber to 


the boats to the orbiting- canister. 


found 







limi 


'• <= V 




























OTtSiafeaiS'i .» 


ESaPw^Sfif"* T,» 

■ :; - : • . ■ > 
■ ■. • - • ■ - 


. 'Itwi 


^FZfcer*S&'i?i '•■ > :.%=& 

V'l" . •'.• ,,V. — ’ y'.‘ " ’ 


- ‘--v - 


* • *„ ■ 




































Glide Bomb 


Upon receipt cf "e trike" corassad, the glide bomb is armed, lj a 
bomber crewman, and launched to strike a pre-selected target. A 
de-orbit retro-rocket, imparting' a AV**7O0 feet per second, is 
fired to decelerate the bomb from orbital velocities. At 3,200 
nautical miles range, from retrorocket firing postion, the bomb 
re-enters the atmosphere. After re-entry the bomb begins a 
pro,-rammed gliding turn tovards the target. A C.E.P. * 1,350 feet 
can be achieved utilizing radar map matching equipment. Targets 
positioned 3,000 nautical miles, or less, range normal to the 
bombers orbital plane can be attacked by the glide bomb. 

If no co mman d to attack is received by the bomber, the bomb can be 
safely landed at pre-selected sites within the United States zone 
of interior. The re-entry into the atmosphere is made in a manner 
identical to the attack phase, except that the bomb is unarmed. 
After re-entry, programmed maneuvers bring the bomb to the landing 
site at the correct landing speed. A landing gear is deployed and 
the bomb effects a normal airplane landing. 

The external configuration of the bomb is eiailiar to the £1—1 
configuration, see Figure IV.K.4. A 600 pound nuclear warhead, 
an inertial guidance subsystem, a radar map-matching subsystem, ar. 
automatic landing subsystem, power supplies, control ibsystems 
and a landing gear are packaged in the glider fuselage. The 
de-orbit retrorocket is mounted ir. a jettisonable fair*eg on the 
glider’s upper surface. 
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Shown below are preliminary weight statements for the manned 
bomber and the bomb. The quantity of expendables in the bomber 
are sufficient to support the -bomber for the maximum mission time 
of 14 days plus 1 day emergency. In addition electrical rower 
is furnished' by the bomber to each bomb for the purpose of main¬ 
taining tr.e inertial guidance and ether required systems in 
operation prior to bomb release. 


Preliminary Weight Statement - Bombers 


Weight - Pounds 


Control Surfaces 

TOTAL STRUCTURE 

Orbit Injection and Retro Rockets 

Capsule Separation Rockets 

-’ TOTAL PROPULSION 

Auxiliary power System 
(lncl. TO lb. fuel) 

Reaction Control System . 

(lncl. IOC lb. fuel) 

Hydraulic System 

Electric System 

SECONDARY POWER SISTER 


BAC 1544 K-M 


Rev. 6-23-59 









TOTAL EirraROin-IeTfTAL 


ILL'CTHO.'nCS 


LANDING GEAB 


APU FUEL syst: 
(ir.cl. 2040 ' 









stage then has the capability of placing a 46,140- lb. payload in 
















.piaimxiRY xnzcm .swa^tes®.- sacs* 


Control Surfaces 


TOTAL STRUCTURE 


H2TRO RCCRZ? IR3TALLATICE 


i’RRSSURIZ.'i.TIGIT & COOLIRG -5YSTEK 
(incl. 120 lb. expendables) 


BLi-XJTRGKICS 


PLIGHT C- 2TTR0LS & HSCHARISKS 


37.3 GROSS YHIGE? 









3. Ground Systems and Support 


tank car loads of liquid propellants, mostly cryogenics 


cool-down and boil-off, 


It follows that the sane 


the bomber must 


release its bombs 


in for lancing within a few seconds 


48 glide bombs and 6 first stage boosters must 


Technical Considerations 










;£ and base locations in. 


'lories ran 


riing both 


Under the. 


flight equipment nnd any new .naior iters required (2nd stage boosters 
glideboats, etc,.} 

provided for berber/ir. tt.rstare acser: 1/ and glide bovib counting 
thereon. ..Booster sect.ion.%iiildrUj> is planned on similar principles. 
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the launch 


spaced about two 
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the maned flight squipr-^h-t d“ie to their relatively sss&ll sis** 


Recycle Tine (Recovery thru. Launch) 
Bombers 












1st Stdge boosters $2 

:ement Hates (Vearout Only; No Allowance for Failures or 
Losses) 

Eodibcrs (30 flights) - ' 55/year 

Glide bends (30 flights) . 437/year 


ncr-recover- 


Launch pads and programed 
recovery 


24 hours 


!ryo£enics production. 


Centinuous 


Production Hates Hei 


Glide bombs 








X.t.sf suc-ilit? 'Eequareat-ats -(Total 
Both Bases) 

A & T and Cryogenics 

Manufacture irevide facilities to give 

required production rates 
using days/veek and number 
of shifts specified. ' 


Launch pads - 3 active; 

3 spare per base 12 

Landing-runway-4 facilities 

1 per base 2 

(bombers, 1st stage boosters, 
cargo airplanes) 

Glide bomb recovery facilities 
Strip 3 per base 6 

Automatic lancing control 
equipment 

(Time sharing) 2 per base 4 


Ground Tracking and Control System 

Vehicle deployment and status (present and future) 
Vehicle tracking. 

■Target assignments 
Launch and -recovery scheduling 
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Plight 
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ORBITAL AIR DHFRNSE CG-ILTiT POST 


as a ccsaand pest, tie ADCP oust carry vith it the power 


and authority to ccsait air defenses of the U. S. and its 
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ground defence, predicated on a calculation of intruder 
entrance into the ground defense surveillance area. - 
launch vould he timed to permit detection by ground 
equipment prior to intercept of the intruder, allowing 
flight correction of the missile before conversion; 
c. Give the armament release order, accepting sidcourse 
control of the veapon, vectoring it to loch-on by 
■ the terminal guidance system. 

The Air Defense Command Post will be concerned primarily 

vith the detection and direction of action against intruders 

of the folloving types: 

Manned bombers of the B-JO class 
Intercontinental glide missiles 
Intercontinental ballistic missiles 

It appears that to perform its mission economically the 

Air Defense Command Post viU be required to operate on a 

minimum 14 day mission cycle end at an altitude of 150 

nautical miles. A North - South Polar orbit or near polar .-5 

■ ' ; ! 

orbit arrears to offer more suitable coverage of the zones j ,.P 

| 

of greatest potential threat. The launch - orbit sequence | -pi 

vill be comparable to that described for the Orbital 

Keccnmisconce Vehicle - Section 17.A. The ADC? is placed . 11 ; 

in orbit by the booster system used by the Orbital -:cnand Post 
Vehicle. 

The Orbital Air Defense Command Post System assumes the 

responsibilities'assigned to an orbital, reconnaissance 

system but has..the additional^responsibilities of evaluating . i 
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doppler feature will permit. the operator to reject 


r.d returns. The inherent hirh raise reretitior. 


ate will assist - in obtaining a veil-defined target 


Cor.outers will aid the operator in calculating the 


heading and velocity of the targets of interest 


his systen will weigh approximately 1,000 pounds 


The antenna will be retractable for launch and re¬ 


entry, with the total scan field (indicated or the 


narareter list on Page I7.L.10) positionable in 


axiruth and elevation. This radar can also be used to 


ns coverage in 


path) is shows 




















leak rower 

1 megawatt 

Frequency 

Lower C-band 

.interna 3ise 

120 "Z5.6" 

Elevation Beanwidth 

30° 

Azimuth Beamwidth 

1.55° 

Pulse Length 

10 per second 

Receiver Noise Figure 

. 1 db 

Storage Tube Presentation Gain 

2 db 

Video Correlation Gain 

8 db 

Estimated Ear.re Performance 


(T (n 2 ) 

R (n.n.) 

0.1 

75 

i • ... ■ *. 

134 

10 

240 

50 

560 i 

LOO 

420 1 

. Figure IT.1.3 









with an automatic alarm. 
Characteristics will be essentially the same as 
that of the Orbital Reconnaissance Vehicle of 
Section IV. Wavelength coverage will be confined to 
one of the water vapor absorption bands, which will 
eliminate any returns below approximately 30»000 
feet. Industrial sites and other surface "hot spots' 
will therefore be- eliminated from the display. Inte: 
fering stellar bodies will be programmed out by the 
inertial navigation equipment. 

(3) Communication 

Frequently updated information of the commitment 
•states of elements of the air defense complex is 
essential to a command function. This information 
will be relayed in code to the ARC? over a narrow 
band high frequency data link periodically. The 
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for the Orbital Reconnaissance Vehicle .will suffice 

for erc-ssd/sj^sc nericetlon Ssiforratica. It appears 

desirable also for adjacent ADCPs to iatereoiammi- 

cate on the EF narrow hand system or the UF3 trans- 

‘ceiver. 


(h) Guidance end Control 


Guidance and control requirements will he the same 

es those for the Orbital Reconnaissance Vehicle. 

Average Power 

2,000 watts 

Duty cycle 

.1 

Frequency 

High C-tend 

Antenna Dianeter 

6o" 

Beanwidth 

2-5® 

!' ■ ;■> PKF 

Variable (Eigh) 

Receiver Eoise Figure 

5 db 

Azimuth Frame 

* 20° 

Elevation Frame 

3° 

Scan. Type 

' 1 bar 

Storage Pute Gain 

2 db 

Video Correlator Gain 

« db 

Estimated Range 

Ferfcrrmce 

AT(e2 ) 

• R (n.o.) . ■ 

0.1 \ 

100 

1 

180 

' . ' . 10 .' t-- 

320 

50 

bQO 
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Available Velocity Correction - 1,000 FPS 
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:he radiation doces delivered. He j>ayoff is ij 


tation re< 















. increcoed, fie- 
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result, in heavier 


that -dcse .(unless very effective shielding is pro¬ 
vided) . ireediecs to say, rivre then c&e defensive 
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■briefly ddreusEea bsiov: 

-(a) Ure of decoys • 

■ (b) . C:iux:~ize edit; 











that would "be required in - the . ARC? 




vehicle 
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SUM7ACE:TG S/iTIILLITS ThAISPCRT .,>>'>/// \ 

1. ; Operational Concept 

The urinary ricsicn of the sysbcr,i is the transportation of 
personnel, high security, orbulky -ism, and eerendoble or • 
critical raterials end equipment to and fret: orbital system 
A. hypersonic glider is- utilised as the transport vehicle to 
provide latitude in da--orbit tirec, choice pi landing sites, 
. and in r.in ini sing deceleration forces on the crew and - 
passengers. . .•■■■••- 

In the lSy6 - 1275 era canned space vehicles of various 
types will be in orbit around the earth and each will 


. require -logistic support.-, The .personnel .ns. 

systems require rotation ana return to he:- e bases after 
2 to 4.weeks on station. The missions of ease of 
■orbiting cystous 







The vehicle is prepared for flight following designation of 
the orbiting station to he supplied. Loading of all stores 
except personnel and expendables such as liquid hydrogen or 
oxygen is accomplished and then the first stage recoverable 
and second stage non-recoverable boosters are fueled. 3x- 
pen Sables,. stores and then personnel are loaded in the vehicle 
and final countdown initiated. The actual tiide of launch, 
and the preparation of the system for the mission depend 
upon the orientation of the launch site to the orbital plane 
of the vehicle to be supplied. At the end of the countdown, 
the transport is boosted into a lower altitude orbit co— 
planar with the orbit of the vehicle to be contacted. 
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Re-Bupplie' 5 iecor.- 
nhissarce --vster 

- •. rbital Tecon- ; 
rua is sauce i System 

Firings 

330 Bransport/Year 
+.. 27 to letup Satel¬ 
lites 

"02/Tear 

Botal Vei ~ht put ir. orbit 

5, C 20,000 lb./Tear 
-775»000 to set up 
lintel lites 

12 , 750,000 lb./Yi 

Launch h'ei£rht 

230,007,COO lb./year 
■r If 1 ,G.. 0,000 to set 
up .Satellites 

490 ,000,000 lb./' 

Bases 

2 

2 

launch Fads 

8 

10 

Bransport Vehicles 

24 

56 

Recoverable Boosters 

15 

18 

Personnel 

. 2030* 

... 5455 

The 14-day named- or 

bit-al reconnaissance s;*s* 

cn {section 17 .) 

could, be rude cnsrea 

-or.nl rt an earlier date; 

thin the transport 
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Transport;Configuration 


‘i'o which are 


jettisonable pod at th- tack carries 


will withstand 


,e hatch 












heads will provide refection on the satellites surface 
to eliminate any roll or pitching motion that exists. 
Incorporating "tee" nozzles in the head automatically 
compensates for reaction and simplifies maneuvering 
control problems. 


Using the extensible arms for delicate motion 

arrestment at join-up will protect both vehicles as 
the outrigger arm will absorb contact shocks. The 
attachment head on the am contains a latch - unlock 
mechanism designed to couple with a socket on the 
satellite. 


The personnel are seated with the pilot forward and two 
crew members sice by side and to the rear of the pilot. 
Food, water and other expendables carried in the 
pressurized compartment are located aft of the crew. 
This cargo is packaged in a cavity shape which allows 
three men to occupy this volume when, emptied of 
supplies and equipment. These three men would be 
carried in a supine ;osition which i- suitable for 
re-entry only, permitting the same vehicle to perform 
rescue missions. 

The fuel tanks carried in the pod aft of th. rlifier are 
equipped vitn fuel lir.es which, automatically connect 
to the satellite. Fuel urn; ether liquid expendables 
may tmen be pumgti into.the satellite storage tanks, 
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T) k vehicle is designed to carry 3. men and 4,530 pounds 
of materials and equipment to a satellite orbiting 
at 200 N.H. altitude. The materials and equipment will 


Preliminary Weight Statement* 


Weight-Pounds 


Wing «00 

Body 2,580 

Fins 560 

Control Surfaces 4}0 

’TOTAL STRUCTURE 

Auxiliary Power System (incl. 1501b. fuel) 450 
Reaction Control Sys. (Incl. 200 lb) 510 

Hydraulic System , ' 1 90 

Electric System 300 

SECONDARY POWER SYSTEM 

Crew Cab ESavircmaental Control 930 

(incl. 250 lb. expendables) 

Equipment Compartment Environmental 

■ . • Control' ; . 520 

(incl. 50 Ibi expendables) 

TOTAL ENVIRONMENTAL CONTROL - 

ELECTRONICS 

FLIGHT CONTROLS & KSCHANISK5 
LANDING GEAR 

CRE.; OPERATIONS (Incl. 5 crewmen) 

R BASIC GLIDER GROSS'••WEKJ® ' ' 

Food & Water _ 460. 

Liquid Nitrogen " 70 

Liquid Hydrogen - Accessory Power*. 3^0 

Liquid Djygen Accessory lower y-F 2,860 

Pressurising • •£ • 110 

Breathing 190 

Replacement Equipment -Film, Tape, Etc.: 500 

.TOTAL r jiYUaAD. .. . 

Orbit Change & Retro Rocket Engine 150 

.Fuel System Tankage * Plumbing 600 

Fuel - Orbit latch 5^0 

Retro f 250 

Interstage Structure 1,100 







The Transport vehicle has several novel {Taidar.ee and control 


problems arising from its 


mission. me caarsies© .-re :taar.ee 


and control system is outlined in Pi/rare IV.:;. 2. hach 


base of the mission will oe described in 'turn. 


(l) Launch Fha 


rne vehicle contains a casic rrecisior. inertial au.to- 


navirntor for use curir.r: all mdses, ibis n- vinto 


has adequate accuracy for launch. The launch control 


system is similar to that described for other 3y* 


ooar vexncles. 


(2) Rendezvous with a Satellite in Orbit 


The existence of accurate satellite trachinr.^End orbit 


confutation stations in the United States is assured 


for the tine period of interest. The Transport is 


launched into an orbit at a hi .-her or lover altitude. 


nan too vehicle to oe suptaea, cut 


plane. 


1 ' a-bar.i cexlrcn* and trie 


deten.'nss its sateili 


er vane;: net err. me 












































































using vernier reaction cun 


100 feet. Optical aids, rendezvous radar and a spot- 


o aid in this operation 


11 rm are sunt 


(3) Orbit Changing 


Instructions for chanring from one orbit to another 


normally is furnished to the vehicle nrior to take-off 


If, due to unforeseen aexajrs or change of plan, the 


pre—aeterained instructions are no longer valid, the 


pilot can take either of two courses. He can request 


rev instructions from the ground station througn his 


narrow band E? conaunicatior- sgsten. Or, he can 


connote his our. oroit changing proceaur using the 


seni~autoaatic crrater used for the rendezvous 


operation. Inis latter rroceaure is less precise and 


results ir. use of nore roc net luel than 


:se ci rocuet mnulse 


operation rap take several nears to c 













A crocket impulse eapabilit. 
500 i'eet/second. is require 
Hetum to Base 


.tion error 


;vous 


or upon pa:-sing ove: 


United States tracking stations. In 


which is mere then 


cotmunic. 


This'vehicle has a 


with a normal electri; 


SAC 1546 K M 




































The relatively short flight time persits 'the use of 
liquid hydrogen and oxygen for fuel, and this choice 
gives a specific fuel consumption substantially lover 


a 3per month boil off is possible, and a tank that is 


topped once every two weeks would need to be only 
about ¥$> oversize. • 


hydraulic power to the flight control actuators 
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control during this-phase of flignt will be provided 
from a reaction control system.. This system will 
share a common fuel supply with the hydrogen-oxygen 
engines. The entire secondary power system including 
the heat exchanger is contained in a single integrated 
package. 

Environmental Control 

Trie vehicle has two pressurized, conditioned compart¬ 
ments which contain the hulk of the glider equipment 
and crew. A limited amount of cooling is accomplished • 
outside the compartments. 

The cabin compartment contains the life support system. 
The atmosphere of nitrogen and oxygen' is maintained 
at 8.3 psia. Atmospheric leakage is held to 1 pound 
per hour. Oxygen partial pressure is $,03 psia (sea 
level equivalent). The temperature is controllable 
from 53° to 90 °?. relative humidity is-maintained, at' 
kOfa - 10$f and carbon dioxide partial pressure is less 
than 4 ms Eg, (0.935 cone "‘r,trailcn.) through .the in¬ 
corporation of chemical absori-’rs.. fooling i~ ac- i 

i 

comrlishsd by circulating the aurephu-e t-rcu./-. an 
ethylene glycol-water heat excn;r,;*r from v .:ch the heat 
is transported to a liquid hydrogen heat exchanger. 

The liquid hydrogen fuel cr th- way to. the : condaiy 
power system engines provides the heat sink for both• 
the cabin and equipment compartment systems. Passive 
vati.: cooling is used on the outside of the. cabin 
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pressure shell to absorb aerodynamic heating during 


The equipment compartment contains most of the vehicle 


electronic and other temperature.sensitive equipment 


A separate environmental control system provides 


cooling, by circulating 


which transfers heat to the hydrogen fuel as it flows 


to the secondary power units. Aerodynamic heat.entering 


the circulating nitrogen gas. The compartment is 


A schematic diagram of the environmental control systems 


is shown in Figure 3Y.I>.5, 








Equipment Cor.partaeot Pressure She! 


rkSiT 

Fuel 

Liquid 


Cabin Pressure Shell (Water Cooled) 


ENVIRONMENTAL CONTROL SYSTEM 

Figure IV.K.5 
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Booster System Configuration 

The booster, Figure IF.Jt, 6 ,?or tb® Surface to Set®Hit* Transport 
▼shied® 1 ® a two stag® booster. It has th® same configuration 
as the booster 87 sten for the 3 nan 14 day reconnaissance vehi¬ 
cle. The first stage is recoverable. It uses liquid oxygen 
end liquid hydrocarbon propellants. The second stage goes into 
orbit with the glider and is expendable. It use® liquid oxygen 
and liquid hydrogen propellants. See Section V for more 
Information on boosters. 


The first stage attains a burnout velocity of 6,100 fps. The 
upper stage then has the capability of placing a 17,060 pound 
payload in a 400 nn. altitude circular polar orbit. For 
missions requiring less ideal velocity the upper stage is not 
loaded with propellants to its full capacity. 


Pounds 


Start Bumiig 


weight Statement 


Weight - 


17,060 


29,100 

127,500 


'&mn- 






















'V * -v‘ . 















gSgEg 


"TM : ;js 

'■•4CV*! 

' L f r , - '. V <” 


:-IW 

. ., . ■ 


i- ' ,; 
















.cns 


area in which appropriate functions are segregated. Headquarters, 


involving hazardous materials in accordance with applicable safety 


Six launch sites per base are provided to support the .operational 
requirements of tne weapon sys'teai" Each'Site is"equipped with 4' “ 
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retractable shelter and an erection sechanlss capable of receiving 
the vehicle on its strongback. Insulated storage and pumping 


facilities are located at each site- to provide 'LOX and liquid 


the chief launch coordinator, 


Command 


operations building is also tied into the SAC cor-tunicat!on network, 


second stage boosters and gliders. 





















Second stage engines, tankage,, etc. are received in end-opening, 
metal containers. A.visual inspection is performed and accepted 
components. are tr&nsferred- -to- -a -storage -area--. In accordance with 
the assembly cveratien." schedule, the engine's and other stage com¬ 
ponents are remove! frm their metml containers and transported on 
special dollies to the second stage build-up area where engines, 




orb-led. After inspection 


and acceptance, tine second stage is held in storage or transferred 
to the vehicle final- assembly area as required. 


Gliders are built up to the maximum degree practicable at the 
manufacturer's plant. The wings and equipment which cannot survive 
shipment after installation are shipped separately. After receiving 
inspection and storage, gliders are built up*- checked out and routed 
to storage or the vehicle final assembly area. 


The final assembly building is provided with parallel assembly 
lines. Booster stages- are joined mechanically, followed by 
glider mating to the booster. The vehicle emerges.from these 
operations ch a strongback wnich. supports it during subsequent 
ground operations. In the final assembly station,, all systems 
integration is completed and an. integrated systems., .teat..is per-, 
formed.•" Vehicle final acceptance is based bn this test. After 
acceptance,, .the .strongback, is placed on two sets of bogies, a 
tractor is attached'and the vehicle is transported; to. the 














The bodies an. 1 tractor are removed, ur-bilicals are attached, and 
.the first stage Is fueled by tank-truck vith hydrocarbon fuel. 


pilots are helped into their cockpits. Countdown is started and 


erection takes place during the final period before launch, 


Countdown functions are monitored by the pilots, by personnel in 
the launch control building adjacent to the launch pad^and by the 
launch coordinator who is located at the operations center. Any 


one cf these men can abort the cission by hot keying into the 


launch circuit, 


miocion and ic. de fueled and purged. It is then towed to the first 


stage maintenance area where ch\tr pcst-flight servicing is 


maintenance, overhaul and checkout prior to its next mission, 
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tests of Support equipment required after factory completion of 


component's* butin'pt; directly' assos 


.1 into this c. 


-ion equipment, 


shipping containers 'servicing equipment and cryogenic storage 


tocoilir.ator, include 


control officer, (ihe vehicle is provided with regulated 


of its ’equips 
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metered to crew quarters through a pressure regulator. 
Pressure will be maintained at 8.29 psi, equivalent to 
15,000-fcot altitude. 


Work Station 

The forward portion of the crew quarters will be used as 
the work stailoar : requiring crew oontrol or anr- 






















Equip&ent and environment in the capsule are of the 
emergency type for minimal weight. A parachute, for low- 
speed stability and capsule recovery, is cooled curing re¬ 
entry by water trapped in a wieking blanket. Pitch, yaw 
and roll jets are provided for capsule orientation prior 
to re-entry. Thrust to escape the space station is pro¬ 
vided by separation rockets in the parachute end of the 
capsule. An emergency conssanication system plus a marker 
beacon are provided in the capsule. Retro-rockets in the 
nose capsule provide reverse thrust to decelerate prior 
to re-entxy. 


An alternative escape capsule using the winged principal 
incorporated in the DS-I could be installed in place of 
the ballistic type or the satellite could be designed so 
that the transport vehicle remained until the next re- I 

supply vehicle arrived. ! 

• ' ‘ . . ' ' ' ' 

External Arrangement Of Sensor Equipment 

Surveillance sensors on the outside of the v hide indude 
a 20-foot, high-rcsolution radar antenna running length- 
and covering portions of the equipment t-ay and crew 
quarters section and a photo-reconnaissance camera window 

220 degrees and 








photo camera mirror. Electronic Order of Battle antennas 
for tends j, 4, 5* 6 and 7 ere flush-mounted near the 
bottom periphery of the equipment bay adjacent to the 
front-end IF and detector package. This will keep ware- 


guide connections as short as possible. Antennas for 


are hinged and stowed at 90 degrees during boost and ex- 


Technical Intelligence systea which consists of beerier 
and larger electronic equipment uses identical antenna 
arrangement as required for EG3 system. The wide-band 













The use of a solar cell eystea would substantially reduce | 
the amount of expendables required to re-supply the satel¬ 
lite but the problem of assembling the large number 
(approximately 200,000) of solar cells in a package that can 
be readily unfurled and oriented in 8pace has not been 
Solved. Until this problem is solved, hydrogen-oxygen fuel 
cells could, be used as a source of power without making the 
system unwieldy# 


Installation of the solar power system and improved 
environmental control methods as they become available 
would emble either the re-supply vehicle to be made 
smaller or make it possible for the seme vehicle to re- 
supply two satellites per trip. 





(c) Earth’9 pravitetional field; 

(d) Gravitational field of celestial bodies; 

(•) Solar radiation pressures; 

(f) Vehicle electromagnetic radiation pressures; 

(g) Atmosphere drag; 

(h) Meteorite bcebarcaent; 

(i) Vehicle internal soring nesses; j 

(k) Rotation of reference coordinates; 

(l) Expulsion of mass from the vehicle. 

The magnitude of these torques is critically dependent on 
the vehicle design and trajectory. Therefore, torques 
•useful for stabilisation can be enhanced end undesirable 
torques can be reduced by careful vehicle design. The 
design an attitude-control systea, a detailed study of 
these torques mast be Bade. 

A study of the perturbation torques listed above shews 
that they can be classed as either ispolse-eccurulative 
or zero-averaging, with time depending on the attitude 


control requirements of the vehicle and on the averaging 
of the tine period chosen. Klniiga- control systea power 
requirements result when complete use is made of zero- 
averaging of impulses with tine. 

The attitude control systea proposed for the global 
surveillance vehicle is designed to soke optimum use of 
zero-averaging of impulses. An impulse storage systea in j 
the form of a flywheel inertial controller is used to main- j 
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_____I 

SECRET - - 

■ . -s' : j *°' P7-1048.. \ 






& Xhk 


capsule for separation from the aft section cf the vehicle, 
as a reto-rccket, and for re-entry stabilisation. This 
system is also used by the surveillance vehicle in orbit. 
The Bosent arms are ten feet for the pitch a £ yaw and five 
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45 pounds is fuel that is :«Kpe**sded (assuming liquid Hg and 
Pg .for fuel), end. 25 pounds is fuel stored in the capsule 
for uso during escape. The flywheel inertial controllers 
are estimated to weigh a total of 60 pounds with an ispulse 
storage capacity of 200 fcot-pcunc-seconds about the -pitch 


Edrth’.s greyitational field which is on the 


(b) Eotation of reference coordinates which require 
» . on the order of 0,01 foot-pounds average for a 
10 percent orbital ecotatricityj 
| (c) Solar pressure which is on the erdor cf 10^- 
- foot-pounds. 

Two other torques of mjor concern are expulsion of rases 








estiisated such a spates' would provlds nearly all of 
the control required in orbit. Probably the rost aignifi 


vin 


About two kilowatts of olectriesl power is required to 


pounds of copper wire* If fuel cells .were used fer .power,; 


E*C 15*6 K-R4 
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Space Station: (Excluding Crew Quarters) 

The preiiainasy weight statement' for the permanent space 
station (excluding the crew quarters) is shewn cat the next 
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:Mcov©4y -Systea 
Food, Water, Etc. 
Iastruaontstioavy ■ 


TOTAL SPACE STATICS 

(Sccliadiisg'Crew Quarters) 
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P. MASKED OEBITAL 00KMA3D STAIIDH 



The vehicle contains planning equipment for computing and 
plotting the battle situation, cocsumication equipcient to 
contact ground based control centers as wall as other coma ad 
vehicles and orbiting weapons, and Reconnaissance equipment 
to gather intelligence information. 


only to recover sen. and the expensive equipment. . Items not* 
economical to recover may either be left in orbit to act as 
decoys, or be destroyed iy allowing the section to re-enter the 
atmosphere where it is "burned up". 







Decoys are utilised to afford protection to the command 
vehicle and they u lll Simlate as near as practicable the 
characteristics cf the command station. Sens propulsion 
is required in order to maintain similar orbital charac¬ 
teristics. Passive reconnaissance techniques are to be 
employed on the command vehicle and radar will be used only 
in case of emergency to avoid disclosing the true nature of 
the alssion. However, equipment will be placed aboard the 
decoys to simulate the communication radiation of the manned 
vehicle. Space to spec© communications ere to be transmitted 
at frequencies for which there are no atmospheric windows, 
thereby preventing ground based equipment from detecting 
these communications. The corsamd stations are equipped 
with relay systems to insure world wide communications. 

Kine command stations at orbital altitudes of 200 miles ere 
required to maintain round-the-clock command reliability and 
round-the-world signal relay capabilities. 


plosions and to enhance resolution of the reconnaissance 

sensors. 
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The ccrrosnd station Is launched In a "safe" trajectory where 
ererrer.cy recovery can. be affected without exceeding the shin 
material temperature limits in the case of a prerature thrust 


Prior to re-entry the non-re cover alls section attached to the 
glider is separated. Air pressure within the section provides 
the separation force. 
















of. reconnai p -s an ae gear, 


equipraezr 


"basis a carry-back glider, weight increase of 2,500 pounds c uld 


return payload is n--t desirable, then the glider size (wing 











occupied during orbit is used for an aisle way. The pilot 
flight panel is used as as orbital work station to monitor - 
equipment operation. However, performance of reconnaissance 
and cosaand tasks will be carried out at the coKoand post in 
the rear of the separable section. A pressure bulkhead with 
pressure door, located at Station 600, separates the glider and 

j 

canister. A rest station, exercise area, sanitary facilities, | 


Military subsystems will includes 

(1) Strategic Corrsand Data links 

(2) Orbital Bonb Ccunand Lick 

(3) Integrated Situation Display 

(4) 33 Detection 

(5) Hint 

(6) Upping Ht, Radar, and Photo 


For re-entry the glider will utilise an Auxiliary Power Unit 
burning hydrogen and oxygen. All reconnaissance and orbital 
power will be obtained by Ee&ns of fuel cells which produce 
electrical energy. These cells will be located in the aft 
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